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ABSTRACT:  Treatment with a mixture of Cyperus rotundus, Iris versicolor and Holoptelia 
integrifolia resulted in a rapid decrease of weight in and ad libitum fed obese rats.  Body fat and 
Fat: Protein ratio were much less while food consumption, body protein, energy expenditure and 
metabolic rate were more in mixture treated obese rats than in food restricted obese.  A mixture 
of these plant preparations, therefore, possesses the property to reduce obesity by increasing 
energy expenditure and metabolic rate in obese rats. 
 
INTRODUCTION 
 
Defective thermogenesis which 
characterizes obesity may be due to the 
insufficiency of noradrenaline (N.A.) in 
many tissues in obesity
1-2.  Na-K-ATPase 
activity
2, protein turnover
3-4, futile cycline in 
carbohydrate and lipid metabolism
5  and 
protein conduction pathway activity in 
brown adipose tissue
6 (BAT) have also been 
proposed as processes in the adaptive heat 
production which is concerned with 
thermogenesis thought to be impaired in 
obesity.  Our interest in this study is to deal 
with the above  problem of thermogenesis 
and explore the possibility whether the 
plants mixture increases the thermogenesis 
in obese rats.  In this connection the mixture 
prepared from Cyperus rotundus 
(C.rotundus), Iris Versicolor (I.versicolor) 
and Holoptelia integrifolia (H.integrifolia) 
was considered for this purpose. 
 
 In our previous studies the preparations of 
these plants reduced obesity in rats and 
humans
7,8,9  by way or suppressing an 
appetite mediated through the increased 
production of brain catacholamines.  They 
lowered the body and liver fat
7,8,9.  They 
mobilized adipose tissue fat through an 
inhibition of an enzyme AMP-phosphodies-
terase in fat cells
10. 
 
The present study, therefore, was undertaken 
to investigate the effects of this plant 
mixture on the enhancement of its 
thermogenic property and on its ability to 
reduce body fat and hence obesity in ad 
libitum fed obese rats.  These plant 
preparations in one combination may 
increase their anti-obesity property 
medicated through, thermogenesis in obese 
rats.  The efforts were also made to explore 
the effect of this mixture on the factors of 
energy balance and body composition in ad 
limited fed obese fats. 
 
MATERIAL AND METHODS 
 
24 obese (diet induced)
18 and 12 lean albino 
rats were used for conducting the energy 
balance studies over a period of 12 weeks.  
The rats were divided into groups, 6 rats in 
each group such that all groups had similar 
body weights.  One lean group of 6 rats and 
one obese group of 6 rats were killed by a Pages 89 - 96 
 
gentle blow on their heads for the 
determination of initial energy content.  The 
remaining lean group and one group of 
obese rats (O-AF) were fed the diet 
(Hindustan Lever ltd, Bombay) ad limitum.  
Another group of obese rats (O-CTH) were 
fed the similar diet into which was 
incorporated the following mixture (CIH) of 
the plant preparations 
 
C. rotundus  - 60 mg/kg 
I.versicolor  - 20 mg/kg 
H.integrifolia  - 1.66 g/kg 
 
Calculating the doses as recommended in 
the literature
12.  The last group of obese rats 
(O-RF) was food restricted so as to maintain 
a weight similar to that of the mixture 
treated (O-CTH) group of rats throughout 
the experiments.  The rats were kept in a 
cage individually and housed in a room 
having temperature of 26.2
0C and 12-12 
hour light dark cycle.  Food intake was 
measured daily throughout the experiment.   
The metabolic energy (ME) content was 
calculated on the basis of the assumption 
that the metabolizable energy values of 
Protein, fat and carbohydrate are 4,9.3 and 
7.5 cal/g respectively
11.  The weight of each 
group of rats were recorded at the end of 
every week.  At the end of 12 weeks trial all 
the rats were killed by giving gentle blow on 
their heads.  Body energy content was 
determined by homogenizing the carcasses 
1:1 (wt/vol) in water in a glass to glass hand 
homogenizer and drying aliquots at 55
0C; 
and dried aliquots were then combusted in a 
bomb calorimeter.  Carcass fat and protein 
were determined on duplicate samples by 
gravimetric method of Folch and biuret 
methods. 
 
The oxygen consumption over 24 hours 
period was measured by indirect calorimeter 
at 26.2
0C during the last 4
th weeks of trial.  
Change in body energy content was 
calculated from the difference between the 
initial energy content at the start of the trial 
and the final energy content.  The difference 
between MF intake and energy gain was 
taken as the energy expenditure over the 
entire trial. 
 
THE HERBAL MIXTURE 
 
Tubers of C.rotundus and roots of 
I.versicolor were ground to fine powder 
mixed with some crystals of sugar to make 
the mixture palatable.  The dried water 
extract of barks of H.integrafolia was 
prepared and used.  The doses were 
calculated as recommended in the 
literature
12. 
 
Statistics :   Date were analysed by using 
student’s ‘t’ test and the differences were 
considered significant at p = 0.05.  All 
values represent mean  se. 
 
RESULTS AND DISCUSSION 
 
Figure I shows the body weights of all 
groups of rats during 12 weeks trial.  Figure 
II represents the ME intake for period of 4 
weeks each.  The lean group maintained 
body weight throughout the experimental 
period, but the O-AF group maintained body 
weight throughout the experimental period, 
but the O-AF group showed a gain of about 
25 g (P < 0.001) during the first 7 weeks and 
kept this higher body weight constant till the 
end of the trial.  Compared to the lean group 
the O-AF obese group of rats were about 
55% heavier (P < 0.001) and consumed 
about 20% more food (P < 0.001) during the 
period of trial. 
 
Administration of the mixture of C. 
rotundus, I. versicolor and H. integrifolia 
caused a rapid decrease in body weight and 
a rate of loss of weight of about 20g per 
week caused in the mixture treated obese Pages 89 - 96 
 
(O-CIH) rats weighing about 5/9 less than 
O-AF obese controls (P < 0.001) at the end 
of 4
th  week.  The food intake during that 
period was reduced by about 30% in the O-
CIH group of rats as compared to O-AF rats 
but even more reduction of about 65% 
(P<0.001) in food intake in O-AF rats was 
needed to achieve the same weight loss in 
O-AF rats. 
 
The body weight of O-CIH group of rats 
decreased further but at the lower rate and 
came to the normal level between 7-8 
weeks.  The food intake of O-CIH and O-RF 
groups were about 32% and 55% lower 
(P<0.001) than that of O-AF group during 
the second 4 week period. 
 
The O-CIH group of rats maintained their 
post obese weight during the 3-4 weeks of 
period on an intake of more food.  The food 
intake of the O-CIH group of rats in post 
obese period was lower by 20% than that of 
the O-AF rats (P < 0.001) while in the O-RF 
group of rats food restriction had to be kept 
at much below that of the O-AF group of 
rats (P < 0.001) to maintain the same weight 
as that of the O-CIH group.  The food 
intakes of the O-CIH and O-RF groups in 
their post obese period were less by about 
20% and 305 respectively. 
 
The final body weights and body 
composition of all groups of rats are 
represented in table I.  At the end of the 
experimental period of O-AF group of rats 
weighed about 50% more (P<0.001) and had 
8 times more body fat (P<0.001) than the 
lean group of rats.  Administration of the 
CIH  mixture caused lower body fat in 
mixture treated obese rats than in the O-RF 
group of rats and two fold differences in 
body fat between them existed.  The 
decrease in body fat caused the O-RF group 
of rats although the fat content in the O-RF 
rats was more than in the O-CIH group and 
in the lean group of rats. 
 
The total body protein was lower in the O-
CIH  and O-RF groups of rats (P<0.01) as 
compared to the O-AF group of rats but the 
ration of the body fat to protein was reduced 
(P < 0.001) by about 175% in the O-CIH 
and about 50% in the O-RF group of rats. 
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The total energy content of O-CIH and O-
RF group of rats was reduced by 4.6 fold 
and 2.5 fold when compared to the energy 
content of O-AF group of rats (P<0.001).   
The energy density was about 50% higher in 
the O-RF group of rats (P<0.001) but only 
40% higher in the O-CIH group of rats as 
compared to that of lean group of rats i.e no 
statistically significant difference in body 
energy content between O-CIH and lean 
group of rats were found but differences in 
their body energy density were significant 
(P<0.005). 
 
The data on energy balance are represented 
in table II and shows that the O-AF group of 
rats consumed 33% more food energy (P < 
0.001) and acquired about 1.3 MJ more 
body energy (P <0.01) than the lean group 
of rats over the whole trial period.  The 
efficiency of energy utilization was more in 
O-AF group of rats than the lean group of 
rats.  Administration of CIH mixture caused 
much more reduction in the change in body 
energy than in the O-RF group of rats and 
the total energy expenditure over the whole 
trial period was more in O-CIH group as 
compared to O-RF group of rats. 
 
The date on oxygen consumption measured 
during the last 4
th week period showed that 
O-CIH and O-RF group of rats had lower 
metabolic rates than the lean group of rats 
through they were maintaining the same 
body weight to that of the lean rats, but this 
decrease was much less in the O-CIH group 
of rats than the O-RF group of rats.  So CIH 
mixture reduced the fall in metabolic rate 
that associated with food restriction and 
maintained energy balance on higher calorie 
load.  The above results in the current 
experimental showed that the treatment with 
the mixture of C. rotundus, I.versicolor and 
Hi.integrifolia caused the reversal of obesity 
in rats which was achieved in ad libitum fed 
obese rats. 
 
The post obese weight was maintained at the 
higher energy intake in the CIH mixture 
treated group of rats.  This evidence is 
supported by the data on oxygen 
consumption which showed that the daily 
energy expenditure of O-CIH group of rats 
was much higher.  Brining down and 
keeping the body weights of the mixture 
treated obese rats similar to the level of that 
of leans showed the ability of this CIH 
mixture to cause a suppression of an appetite 
as well as to keep a normal functioning of 
SMS alive in the peripheral tissues which 
reduced the diminution in energy 
expenditure which associated with less 
energy consumption.  Thus the treatment 
with this CIH mixture benefited weight loss 
and was able to keep the post obese weight 
on higher level food intake. The exact mode 
of action by which this CIH mixture induce 
thermogenesis, thought to be impaired in the 
obese, remained to be investigated, but 
thermogenic and anorexigenic effects might 
be medicated through the same mode of 
action of enhancing release of NA
7,8,9,10.  So 
this CIH mixture is a potent stimulator of 
NA secretion. 
 
In the previous studies it was shown that 
when administered separately these plant 
preparation had anorexigenic thermogenic, 
and lipolytic effects in obese rats
8,9,10.  This 
supports the above concepts.  They each 
separately caused the reversal of obesity in 
rats but the mixture in one combination of 
these three plant preparations was proved to 
be more potent to cause obesity to reverse 
either by an additive or synergistic effect on 
the factors of the energy balance. 
 
A reduced energy expenditure and increase 
in efficiency of food utilization occur in the Pages 89 - 96 
 
obese
13,14.  The current results that this CIH 
mixture treated rats  maintained their post 
obese weight in higher consumption of food 
intake showed that the rats kept their 
energetic efficiency elevated. 
 
Though the food intake of the O-RF food 
restricted group of rats was less than in O-
CIH group of rats throughout the entire trial 
the data on body composition show that the 
food restricted O-RF rats  had higher fat 
content and lower protein content than that 
of mixture treated rats.  A significant weight 
loss was also due to the reduction in body 
water content, but it was more in food 
restricted rats than in those treated with this 
mixture.  Therefore, the food restricted rats 
could be taken as obese, though their 
weights came to the normal level, on the 
facts that they have still much more energy 
density and increased fat : protein ration that 
to the lean rats.  On the contrary, the 
reduction of obesity with CIH mixture was 
accompanied with decrease in total body fat, 
energy density and fat;  protein ration, 
though the fat content of mixture treated rats 
was not come to normal level, their body 
energy content was similar to that of the lean 
controls. 
 
The deficiency of NA is an important factor 
in thermogenic defect to cause obesity to 
develop
19,20 and the turnover of NA in these 
tissues is lower in the obese than in lean6 
and  such defect in the activity of SNS 
implies many biochemical, physiological 
and pathological abnormalities
21.  Our 
previous results that these plant preparations 
capacity to stimulate enhance release of NA 
and the thermogenic antiobesity capacity of 
this mixture support the concept that the 
deficiency of NA is of importance in the 
thermogenic defect that characterizes 
obesity. 
 
The development of obesity can be 
controlled by the effect of adrenalectomy 
associated with an increase in SNS activity
2 
and the drugs that act at various sites and 
with various modes of action to stimulate 
the SNS are effective in increasing 
metabolic rate and decreasing body fat in the 
obese animals
17,22.  So this study showed 
that obesity could be reversed by potent 
stimulators of SNS which reduce appetite 
and minimize the decrease in metabolic rate. 
 
It may be possible that the effects if these 
plant preparations in reducing food intake 
may not always be uniform as seen in the 
previous studies in humans and rats
9,10, their 
thermogenic effects might always be 
present.  So this CIH mixture of  C. 
rotundus, I.versicolor and H.integrifolia was 
proved to be a potent thermogenic, 
antiobesity agent in the reduction of obesity 
in rats in this study.  This mixture, therefore, 
may be effective and beneficial in the 
management of human obesity. 
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Table I 
Body Weight and body composition of obese, lean, food restricted and mixture treated rats. 
 
  O-AF  O-RF  O-CIH  LEAN 
 
Body Weight 
 
Body fat.g. 
 
Body protein,g. 
 
Body Water.g. 
 
Body Energy, MJ 
 
Body Energy Density KJ/g Wt. 
 
Fat:Protein ratio 
 
452  9.6 
 
212.6  12.2 
 
39.7  3.9 
 
209.14  6 
 
14.2  0.6 
 
15.5  0.6 
 
5.65  0.2 
 
230  8 
 
9.02  5 
 
22.8  2.6 
 
115.4  5 
 
5.9  0.4 
 
12.2  0.5 
 
4.42  0.03 
 
220  11 
 
48.4  4.8 
 
28.9  2.7 
 
130.2  3 
 
3.28  0.26 
 
9.6  0.5 
 
1.86  0.02 
 
225  8.2 
 
28.3  4.2 
 
40.2  2.9 
 
136.5  8 
 
3.03  0.47 
 
7.2  0.6 
 
0.70  0.01 
 
 
Table : II 
Energy Balance over 12 Wks and daily O2 consumption during 4 weeks periods in obese, 
lean, food restricted obese and mixture treated obese rats. 
 
 
  O-AF  O-RF  O-CIH  LEAN 
 
Energy intake, KJ 
 
Energy gained, KJ 
 
Energy Expenditure, KJ 
 
24-hr Oxygen  
consumption, Lo2/d 
 
 
32796  1332 
 
1484  422 
 
31312  1112 
 
 
16.3  0.5 
 
11654  316 
 
-5213  291 
 
16867  607 
 
 
7.3  0.3 
 
18026  629 
 
-7613  224 
 
25639  243 
 
 
10.4  0.2 
 
24343  510 
 
118  22 
 
24461  260 
 
 
14.4  0.5 
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